Background: Physical fitness is an important indicator of the current and future health condition in adolescents. In comparison with institutional testing, self-assessment of physical fitness offers a number of benefits, including minimization or elimination of possible negative experience with inter-individual comparison in the context of motor diagnostics. The main objective of this paper is to determine the distribution normality of the resulting data and the intersexual differences in self-assessment of physical fitness using selected test items of the INDARES battery in adolescents. Methods: The study involved a total of 626 adolescents (345 boys and 281 girls) aged 11 to 19 years (14.56 ± 1.95 years) from selected cities in the Czech Republic. The participants performed self-testing of physical fitness by means of selected motor tests (push-ups, modified curl-ups, V-sit and reach and shoulder stretch) from the INDARES test battery. The Shapiro-Wilk test was used to determine the distribution normality of the self-testing data; the Mann-Whitney U test was used to compare the significance of inter-sexual differences in the average self-testing results. Results: The results showed normal data distribution in most motor tests except the push-up motor test (in boys older than 15 years normality was confirmed). The analysis confirmed the published findings concerning significantly better outcomes of flexibility in girls compared with boys. Conclusion: The present study suggests that the results of self-testing roughly correspond with the published findings based on institutional physical fitness assessment.
INTRODUCTION
Physical fitness is a state of the human organism that allows daily activities without inadequate fatigue and with a sufficient reserve for pleasant leisure time (Malina et al., 2004) . Being physically fit means to be able to perform daily activities with due vitality. In their study, Zaharia and Raţă (2014) suggest that an increase in the level of physical fitness clearly contributes to better quality of life. A sufficient level of physical fitness reduces health risks associated with hypokinesia and is a prerequisite for participation in physically demanding activities that enrich humans physically and mentally (Blair et al., 2001; Corbin, 2004; Ortega et al., 2008) .
Despite all positive facts mentioned above, there is a worldwide negative secular trend in the level of physical fitness (e.g. Ekblom et al., 2007; Craig et al., 2012 ). This applies not only to adults but also children and youth (Tomkinson et al., 2003; Tomkinson and Olds, 2007) . A physically unfit adolescent need not necessarily show a worse health condition, but in the future such individual might be affected by various lifestyle diseases (Froberg, 2014) . In addition, individuals in this age group form physical habits for adulthood (Telama, 2009; Biddle et al., 2010) . For these reasons, testing of physical fitness should be an integral part of school-based physical education (Whitehead et From an educational point of view, pupils should be explained significant facts relating to health-oriented fitness, at the same time, its level should be regularly diagnosed (Whitehead et al., 1990; Corbin, 2004 ). An emphasis should not be placed on the results achieved; after their enrolment in school pupils should become aware why physical fitness is important (especially in relation to health), what its components are, and how they should be tested and analysed. For this purpose, Corbin (2004) suggests teaching self-assessment of physical fitness as the most appropriate technique. The principal idea of self-assessment is that pupils themselves should learn to identify whether they have a sufficient level of physical fitness determining their health. This in turn leads to increased motivation of children to achieve the desired level through individually planned regular physical activity (Whitehead et al., 1990; Cooper Institute, 2010) . Even the leading world test batteries such as the FITNESSGRAM are primarily designed for training of self-assessment and monitoring of the personal level of physical fitness (Cooper Institute, 2010) .
In terms of achieving educational objectives the best self-assessment tool is self-testing (Corbin, 2004) . According to Pangrazi (2001) , this is an approach that teaches children to independently test their personal level of physical fitness. Pupils learn to carry out the testing (motor tests and somatic measurements) not only on themselves but also on peers. Through self-assessment, the results are then interpreted. Selfassessment through self-testing is thus one of the significant objectives of education of a physically educated person, being the utmost objective of physical education. That is an individual who understands the benefits of physical activity and physical fitness and knows how to be physically active to increase or maintain physical fitness in life (MacAllister, 2013).
Currently, there are not many studies addressing self-assessment of physical fitness in children and youth. So far, we have not come across any results of adolescent self-testing. From a health perspective, it is important to provide scientific information on this issue. The main objective of this paper is to determine the distribution normality of the resulting data and the intersexual differences in self-assessment of physical fitness using selected test items of the INDARES battery in adolescents. The paper should increase the awareness about the importance of self-assessment of physical fitness in adolescents and present researchbased results on a representative sample of adolescents from the Czech Republic. VOLUME 12 | ISSUE 1 | 2017 | 221 Prior to the implementation of the research the participants' parents or the participants themselves (older than 18 years of age) signed a written informed consent. The participants were informed about and consented to the objectives of the study and the test items. They were also informed about a possibility to terminate the testing procedure at any time. A more detailed description of physical parameters of the representative samples is shown in Tables 1 and 2 .
MATERIALS AND METHODS

Participants
Measurements
The participants underwent self-testing of physical fitness as a part of school-based physical education. The tests were adopted from the module "Physical fitness" of the INDARES system (International Database for Research and Educational Support), which is a comprehensive online system aimed at recording, analysis and comparison of physical activity and physical fitness of registered users (INDARES, 2015) . The module "Physical Fitness" offers a battery of motor tests, which is designed for self-assessment of physical fitness. The research included a total of four motor tests: push-ups, modified curl-ups, V-sit and reach and shoulder stretch.
T1: Push-ups -testing of muscle strength and endurance of the upper body and upper limbs. For the purposes of self-testing, the test was modified by strict definition of the lower extreme position by a tennis ball or an object without sharp edges of the same size. The probands performed a maximum number of pushups without interruption. Girls' push-ups were performed with their knees resting on the mat. The result is the number of repetitions. The basic version of the test was verified by Massicote (1990) . The version with the knees resting on the mat was verified by Clarke and Clarke (1987) , with reliability ranging from 0.83 to 0.97. Plowman and Meredith (2013) reported reliability coefficients among school-aged children ranging from 0.60 to 0.98. T2: Modified curl-ups -testing of muscle strength in the area of the abdomen and torso. The testing requires a mat and a device with a minute timer. The task of the probands is to perform a maximum number of curlups per minute, the upper limbs are stretched all the time and the hands touch the thighs (in the extreme position the fingers touch the highest point of the knees). The result is the number of repetitions per minute. A synthesis of findings relating to the test reliability was published by Plowman and Meredith (2013) . The identified reliability coefficients among school-aged children ranged from 0.64 to 0.94 and increased with their age.
T3: V-sit and reach -testing of joint mobility in the area of the lower back and hamstrings. The results of the test are measured using a measuring tape. The probands attempt a maximum bend in a sitting position with their legs split (distance between feet is 20 cm), the upper limbs are stretched, the fingers overlap and move on a measuring tape. The test is repeated twice with a short break. The result is the better of the two attempts with an accuracy of centimetres, the level of the feet is considered 30 cm. In their study, Cuberek et al. (2013) showed that the test was useful for self-assessment of flexibility because it is not demanding in terms of personnel, materials or time, and has high intra-individual reliability (r = 0.98).
T4R and T4L Shoulder stretch -testing of joint mobility of the upper arm, especially in the shoulder joints. No equipment is needed for the test. The probands are in a standing position, move their right arm up and their left arm down and try to touch the tips of their fingers behind the back (T4R). Then the sides are reversed (T4L). The result of the test is either a successful "1" or unsuccessful "0" contact. According to Vanhelst et al. (2014) the test shows high reliability (r = 0.91) in children and youth.
Procedures
The data collection was performed between June 2013 and April 2014 in elementary and secondary schools in physical education lessons. All persons had appropriate sports shoes and clothing. At the beginning of the lesson the pupils were given basic information about the research. For motivation purposes, they were explained the importance of physical fitness in relation to health. The testing was preceded by a joint warmup lasting 10 minutes. After that the pupils were explained correct execution of the motor tests (including one trial run) and recording of the results into the record sheet. The pupils filled out the headings of the record sheet, including their somatic parameters (body height and body weight). The back side of the record sheet had a brief explanation concerning the execution of the test items (see Figure 1 ).
The actual self-testing was carried out in a circular exercise as a supplement to regular PE activities. Each test item was carried out in a specific station. The pupils moved from one station to another in a recommended order. The pupils were instructed to perform testing in each station independently and conscientiously.
Statistical Analysis
For statistical data processing we used descriptive statistics: arithmetic mean (x) and standard deviation (s) for the description of the representative samples and the results of self-testing. The normal distribution of data from self-testing in the motor tests of press-ups, sit-ups and V-bend was verified by means of the Shapiro-Wilk normality test, which is according to a study by Razali and Wah (2011) the most powerful normality test. The difference in motor performance between boys and girls was assessed by means of the Mann-Whitney U nonparametric test. The representativeness was verified for standard use at a level of significance of 1 %. The statistical analysis was performed using the software STATISTICA, version 12 (StatSoft Inc., Tulsa, OK, USA). 
RESULTS
Somatic characteristics (body weight, body height and BMI) of the representative samples are described in Tables 1 and 2 .
Motor characteristics of the representative samples are described in Tables 3 and 4. The Mann-Whitney test confirmed significant intersexual differences between the average results. Girls achieved better results in motor tests focused on flexibility: V-sit and reach (Z = 10.814; p < 0.001), shoulder stretch right (Z = 2.917; p = 0.004), and shoulder stretch left (Z = 3.890; p < 0.001). On the other hand, girls achieved poorer results in the motor test focused on strength and endurance of the abdominal muscles: modified curl-ups (Z = -4.970; p <0.001). The results of push-ups were not compared because of different execution by boys and girls.
The histograms (figures 2-7) show normal distribution of the self-testing data in both genders classified into groups by two years of age. Because of a smaller number of participants the group of 19-year olds was merged with 17 to 18-year olds.
The Shapiro-Wilk test confirmed normal distribution in the modified curl-up test (except boys' category of 13 to 14 years of age and girls' category of 15 to 16 years of age) and the V-sit and reach (except girls' category of 15 to 16 years of age). For the push-up test, normal distribution of the results was not confirmed except older boys' categories of 15 to 16 and 17 to 19 years of age. The biggest advantage of self-testing is that once pupils are able to successfully assess their level of physical fitness, they can repeat the testing procedure throughout life for regular assessment of their level of physical fitness. Other advantages include: minimization or elimination of negative experience with traditional institutional testing such as competitiveness of comparison, i.e. potentially unpleasant situations for physically unfit individuals; opportunities for mutual learning -pupils can work individually or in pairs; more significant role of the pupil in the process of education; understanding the significance of the physical fitness concept; opportunities for self-knowledge; learning in order to develop personal objectives in physical fitness or learning to integrate the knowledge from other subjects ( Additionally, the findings from questionnaires and follow-up interviews aimed at school-aged children revealed that children enjoyed the self-testing format, understood the purpose of fitness self-testing, and connected their results to their overall health lending support to the use of a fitness self-testing approach in PE (Graser et al., 2011) .
On the other hand, to learn effective self-testing takes a lot of practice time. A significant issue of self-testing is decreased reliability of the results, especially for the initial attempts (Cooper Institute, 2010). However, the primary focus of the personalized self-testing approach is not the accuracy of testing or achieving excellent results; a much more important aspect is to develop a positive educational atmosphere based on children's needs and their motivation for physical activity in the future (Corbin, 2004) . Welk and Wood (2000, 37) add the following: "Rather than worrying about the precision of the evaluation, it is more important to ensure that children learn something in the process".
The reliability of self-testing results may be affected by age. In their study aimed at a comparison of selfassessment and traditional assessment of aerobic fitness (specifically the YMCA 3-minute Step Test), Liguori and Mozumdar (2009) showed that self-assessment in the age group of university students was just as reliable as directly supervised assessment (Kolmogorov-Smirnov Z values 0.84 in males and 0.94 in females). This was also confirmed in a study by Knapik et al. (1992) , in which US soldiers (aged 36 to 51 years) were able to give a reasonable estimate of aerobic capacity, muscle strength, and some types of flexibility by means of self-assessment. However, Schuler and Marzilli (2003) found that self-assessments of specific fitness components in older adults were not nearly as reliable. There appears to be an age related influence on the reliability of self-report or self-assessment of fitness variables, however, no data to our knowledge exists relative to school-children.
A limitation of the research study is the fact that the data on body height and body weight are subjectively reported by children. However, in their meta-analytical study, Knai et al. (2012) demonstrated a relatively high level of dependence expressed by a correlation coefficient of r = 0.70 between respondent-reported body weight and height and measured body weight and height. Another limitation of the study is the aspect of self-testing, which has lower values in terms of validity/reliability, according to the theory especially during the initial testing attempts (Cooper Institute, 2010) . Some studies even analyse only subjective questionnaires for the assessment of physical fitness, yet they report relatively good correlations. For example, in the Self-Reported Fitness Survey (Keith et al., 2015) , validity ranged from r = 0.40 to 0.77, or the test-retest reliability of the International Fitness Scale (Sánchez-López et al., 2015) was good with average weighted Kappa = 0.70. A strength of the study is the relatively large sample (n = 626) from 9 cities in various regions of the Czech Republic.
CONCLUSIONS
Effective assessment of physical fitness should ensure a need to be physically active throughout life; therefore, it should be included in the school-based PE curriculum. From the perspective of lifelong motivation and understanding the general concept of health-oriented fitness, the best way of performing self-testing of physical fitness with subsequent results interpretation is self-assessment, which leads to setting the objectives of the development of own physical fitness. This approach in pupils is based on a positive atmosphere and minimizes or eliminates negative experience with traditional institutional testing. For children and youth the initial objective is not to emphasise precise (valid and reliable) testing of physical fitness. Despite this fact, the present study suggests that the results of self-testing roughly correspond with normal data distribution (except the press-up motor test) and confirm the published findings, e.g. on better flexibility VOLUME 12 | ISSUE 1 | 2017 | 233
in girls. Future research should verify an identical sample for agreement between self-testing results and institutional testing results. 
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